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DETAILED ACTION 

This Office Action is in response to the petition decision filed 12/10/07. This action has 
been converted to Non-Final Status. This action will replace the one mailed 7/27/07. 

Response to Applicant's Amendment 
In the response submitted by the Applicant the 35 U.S.C § 103 (a) rejection of 
claims 13-16 and 18-24 based on LaRoye et al., Antrim and Wang with support from 
Thompson et al. is withdrawn in light of applicant's amendment. Also the 35 U.S.C § 
1 1 2 rejection of claim 14-1 7, 21 , 23, and 24 is withdrawn in light of the Applicant's 
amendment. 



Rejections Necessitated by Applicant's Amendment 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 25-28, 32 and 35-45 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over LaRoye et al. (WO 97/42301) in view of Antrim (U.S. Patent # 
5,180,669, 1993) and Silver (U.S. Patent #47951 01) with support from Thompson etal. 
(U.S. Patent # 6,468,355, 2002). 

These claims are drawn to a method of producing ethanol, said method comprising the 
steps of: 

a. providing a mash comprising a starch containing material and water; 

b. preliquefying the mash of step (a) in the presence of a beta-glucanase; 

c. gelatinizing the mash of step (b) by jet cooking; 
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d. liquefying the mash of step (c) in the presence of an alpha-amylase, a beta- 
glucanase and a xylanase; and 

e. saccharifying and fermenting the mash of step (d) to produce ethanol. 

f. recovering the ethanol. 

LaRoye et al. teach a method of liquefying a mash from cereal grains using a 
mixture of enzymes including (3-glucanase, a-amylase and endo-xylanase (see 
abstract) for a fermentation process to produce ethanol using the yeast (page 2, lines 
34-36) from the Saccharomyces species (page 1, lines 15-20). They also teach their P- 
glucanase is derived from Bacillus (page 5, lines 19-23), their xylanase from Aspergillus 
(page 5, lines 23-25). They also teach that suitable materials for their invention are high 
starch cereal grains such as barley, sorghum, corn and wheat (page 3, lines 28-33). 
They also teach the use of proteases to liquefy and saccharrify their mash. 

While LaRoye et al. does not teach the use of tubers. However it would be 
obvious to one of ordinary skill in the art to substitute any of these substrate into the 
mash for a fermentation process since they contain high amounts starch which can be 
fermented into ethanol. This is supported by Thompson et al. who teach that the grains 
listed above as well as potato, sweet potato, cassava, and sago also have a high starch 
content (col 5, lines 1-5) and are susceptible to fermentation (col 1 , lines 48-55). They 
also teach that their liquefaction step which includes p-glucanase is performed at a 
temperature about 65 °C from 30 minutes to 2 hours (page 3 line 33 to page 4 line 15). 
LaRoye teaches preliquefying the grains to a mash with enzymes such as p-glucanase 
and cellulases which inherently reduce p-glucans found in the above starch 
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containing whole grains to glucose and thus (see Abstract and page 3, lines 30-40 
and page 1 , lines 20-40). 

What LaRoye does not teach is a step to gelatinize the mash via jet cooking. 
However LaRoye teach that liquefaction steps may be improved by the teachings 
contained in the patent by Antrim. Antrim et al. like LaRoye teach the use of a-amylase 
to improve the liquefaction of starch. Antrim teach jet cooking the starch as a treatment 
for liquefaction (Antrim, col 4, Example 2). One of ordinary skill in the art would 
recognize that steam treatment of starch will gelatinize the mash and make it more 
susceptible to enzymatic digestion to glucose. One of ordinary skill in the art would be 
motivated by the fact that improved susceptibility of the substrate to enzymatic digestion 
to glucose and will improve the over yield of the end product (ethanol) and reduce the 
reaction time. Additional motivation is provided by LaRoye who references the work by 
Antrim in their process to produce ethanol from a substrate mash. The reasonable 
expectation of success is provided by LaRoye who successfully ferments ethanol from a 
mash of cereal grains. 

While LaRoye and Antrim do not specifically teach the all the temperature ranges 

and duration of the claims, specifically claim 43. However, M.P.E.P. § 2144.05 II states: 

Generally, differences in concentration or temperature will not support 
the patentability of subject matter encompassed by the prior art unless 
there is evidence indicating such concentration or temperature is critical. 

Absent any teaching of criticality by the applicant concerning the time and temperature 

listed in claims, it would be prima facie obvious that one of ordinary skill in the art would 
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recognize that these parameters of time and temperature listed in claims are result 
effective variables whose ratio and concentration are a matter of routine optimization. 

Also while LaRoye teach that their fermentation and saccharification are 
performed as separate steps. It would be obvious to one of ordinary skill in the art since 
the art has numerous teachings on converting stepwise fermentations to simultaneous 
saccharification and fermentation. Furthermore M.P.E.P. § 2144.04 V B, C, E, support 
that general statements making a process either separate, sequential or simultaneous is 
obvious. 

While both of the above references teach some type of pretreatment of to the 
mash LaRoye et al. teach the addition of a cellulases, p-glucanase, and a-amylase to 
hydrolyze the cellulose and start to make it more amorphous to improve enzyme access 
to the substrate. Antrim teach an acid hydrolysis process to make the substrate more 
amorphous. However neither specifically teach a pretreatment of P-glucanase in the 
mash before jet-cooking. Regardless this would be obvious to one of ordinary skill in 
the art by the time the invention was made in view of the teachings of Silver. 

As with LaRoye et al. and Antrim, Silver too uses cellulase enzymes to mill grains 
such as corn (Silver, See Abstract). Silver uses GENCORE CELLULASE 150 L to 
steep their corn kernels (Silver, col 5, lines 30-45) before Jet Cooking (Silver, col 8, 
lines 10-15). Silver teach that GENCORE CELLULASE 150 L contains both 
endoglucosidase and p-glucanase (Silver col 6, lines 60-65). 

It would have been obvious to someone skilled in the art to combine the 
teachings of Silver with those of LaRoye et al. and Antrim since all three work with the 
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same substrate corn with enzymes such as p-glucanase to improve the amount of 
glucose obtained from corn, particularly form its starch. The motivation and the 
reasonable expectation of success is derived from their use of common materials to 
achieve common goals, namely the milling or mashing of corn to obtain more glucose 
from corn and starch. 

Since Silver already teach the addition of endoglucanase before the 
gelatinization of the corn to the method it would be obvious to alter the sequence to add 
endoglucanase in the later steps or add more endoglucanase later in the absence of 
evidence of criticality to the contrary (see M.P.E.P. § 2144.04 IV C and 2144.04 VI B). 

Furthermore while Silver does not teach that the specific origin that his 
endoglucanase is derived one of ordinary skill in the art would recognize that 
endoglucanases, regardless of origin are art recognized equivalents for the same 
purpose and it would be obvious for one of ordinary skill in the art to substitute one 
endoglucanase for another in the absence of evidence of criticality to the contrary 
(M.P.E.P. § 2144.06). 

Therefore the references listed above renders obvious claims 25-45. 

In response to this office action the applicant should specifically point out 
the support for any amendments made to the disclosure, including the claims 
(MPEP 714.02 and 2163.06). Due to the procedure outlined in MPEP § 2163.06 for 
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interpreting claims, it is noted that other art may be applicable under 35 U.S.C. § 102 or 
35 U.S.C. § 103(a) once the aforementioned issue(s) is/are addressed. 

Applicant is requested to provide a list of all copending U.S. applications 
that set forth similar subject matter to the present claims. A copy of such copending 
claims is requested in response to this Office action. 
CONTACT INFORMATION 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thane Underdahl whose telephone number is (571) 

272- 9042. The examiner can normally be reached Monday through Thursday, 8:00 to 
17:00 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Wityshyn can be reached at (571 ) 272-0926. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
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USPTO Customer Service Representative or access to the ajutomated information 
system, call 800-786-9199 (IN USA OR CANADA) or v §7f : 272-10l 
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